Abstract. The differences in spatial patterns of drought over a range of time scales were analysed by the Standardized Precipitation Index (SPI). In a climatic area with a wide range of precipitation characteristics (the Iberian Peninsula), Pearson III distribution is flexible enough to calculate the drought index on different time scales. The Pearson III distribution was adapted to precipitation frequencies at time scales of 1, 3, 6, 12, 24 and 36 months. Spatial patterns of drought were analysed by Principal Component Analysis. The number of components found increased as the time scale did, which indicates great spatial complexity in drought analysis and uncertainty in drought classification, mainly at scales of 24 or 36 months, since the relationships between SPI series of observatories becomes more distant as the time scale increases. We concluded that there were no homogeneous regions with similar drought patterns that could be used for effective drought management or early warning.
Introduction
Drought causes huge losses in agriculture (Austin et al., 1998; Quiring and Papakryiakou, 2003) and damages natural ecosystems (Kogan, 1995 (Kogan, , 1997 and forestry (Orwing and Abrams, 1997; Abrams et al., 1998) . It leads to degradation of soils and desertification (Nicholson et al., 1998; Pickup, 1998) , social alarm (Morales et al., 2000) and famine and impoverishment (García, 1984; Kanti, 1998) .
Drought studies have received special attention in recent years because of climate change (Byun and Wilhite, 1999) . The development of drought monitoring plans is a priority in many of these studies (Wilhite, 1997; Svoboda et al., 2002) . In addition, the atmospheric causes of droughts have also been analysed (Namias, 1983; Ropelewski and Halpert, 1987, 1989) in order to improve drought prediction (Cordery and McCall, 2000; Lloyd-Hughes and Saunders, 2002) . Several studies analysed the spatial patterns of drought risk in order to assist agricultural or environmental management (Vicente-Serrano and Beguería, 2003; Dracup et al., 1980; Lana and Burgueño, 1998) .
However, these efforts have focused mainly on the development of drought indices, to identify and quantify drought's magnitude, duration, intensity and spatial extent, and to improve techniques for drought early warning and management (Wilhite and Svoboda, 2000) . Numerous drought indices, using diverse variables for drought quantification, were developed during the 20th century (Heim, 2002; du Pissani et al., 1998) . Although temperatures or evapotranspiration are generally included in drought index calculation, precipitation is the most important parameter (Oladipo, 1985; Guttman, 1998; Keyantash and Dracup, 2002) .
The most robust and effective drought index is the Standardized Precipitation Index (SPI), developed by McKee et al. (1993) . This index enjoys several advantages over the others. Calculation of the SPI is easier than on more complex indices such as the Palmer Drought Severity Index (PDSI; Palmer, 1965), because the SPI requires only precipitation data, whereas the PDSI uses several parameters (Soulé, 1992) . Moreover, the PDSI has some shortcomings in spatial and temporal comparability (Alley, 1984; Karl, 1987; Guttman, 1998) . The SPI is comparable in both time and space, and is not affected by geographical or topographical differences (Lana et al., 2001) .
The SPI allows the determination of duration, magnitude and intensity of droughts (Hayes et al., 1999) . Its main advantage is that it can be calculated for several time scales (McKee et al., 1995; Komuscu, 1999) and identifies various drought types: hydrological, agricultural or environmental.
The SPI has been extensively used for drought analysis in countries/continents such as the U. Korea (Min et al., 2003) .
Several studies focused on the SPI's calculation procedures, which identify the most appropriate frequency distributions (Guttman, 1999) , the effect of time scales on the parameters (Ntale and Gan, 2003) , and spatial and temporal comparability (Keyantash and Dracup, 2002) . However, the SPI's spatial stability and coherence in relation to time scales have not been analysed.
In early drought warning and monitoring, accurate spatial classifications identify areas with homogeneous drought patterns in order to optimise resources and develop effective mitigation strategies. Although many studies have addressed the spatial classification of drought patterns (Karl and Koscielny, 1982; Eder et al., 1987; Lana et al., 2001) , it is essential to check whether these classifications are stable over different time scales or not.
This article analyses with the SPI the stability of spatial patterns of drought as a function of time scales. The setting for the study was the Iberian Peninsula (Spain and Portugal), an area with complex precipitation patterns (Rodríguez-Puebla et al., 1998; Serrano et al., 1999; Rodó et al., 1997) and frequent droughts (Olcina, 2001) .
